INTRODUCTION
The harmfulness of the impact of the landfill on the environment manifests mostly due to the leachate, dust and odours . In particular, a major threat to the hydrogeological sphere are the leachate due to infiltration to the soil. The effect is the deterioration of quality parameters of the soil in the landfill region. The scale of this threat depends on the size of the area surface of this landfill, technical infrastructure and the type of soil. Research results presented in the article show changes of chemical parameters on the result of the leachate infiltration from the environment for the brown soil on the stony ground and loamy soil.
Landfills are also cumbersome due to the presence of animals (foxes, martens, dogs, insects, birds and rodents) migrating to the environment in order to search food and lugging trash around the area. For this reason, there are numerous protests of the local residents leading to blocking the investments in new landfills or delays in the modernisation of the existing ones [Bojanowicz- .
The impact on the communal waste landfill environment depends on its structure and security, as well as the amount, type and quality of accumulated waste. The most frequently collected wastes include: paper, metals, glass, cardboard and biodegradable waste. The mass of deposited waster in the landfill undergoes a lot of changes of the biochemical and chemical nature involving water (e.g. precipitation) what results in the creation of significant amounts of contaminated leachate [Renou et. al.2008] .
The leachate circulation depends on the way of water migration in the landfill. The increase in rainfall contributes to the dilution of pollutants and as a result to the reduction of concentrations, what causes an increase in volume. The landfill leachate, through infiltration poses a real danger to the soil solution. It is a way strictly linked with the morphological composition of waste mixture [Koc-Jurczyk 2011]. The landfill requires security against the infiltration of leachate to the envi-ronment. For this purpose the geomembranes and sealing mats are used, which are resistant to the concentrated waste from the landfill, preventing the entry to the soil.
MATERIALS
The leachate from the communal waste landfill in Knurów
The research used the leachate from the communal waste landfill in Knurów. Its negative impact is caused due to the increased contents of ions, solutes and suspensions, affecting the composition of the soil solution (liquid soil phases), soil air (gas soil phases), but also the phase of constant soil.
The values of contamination indicators in the leachate from the communal waste landfill in Knurów were determined based on the permit of the Silesian Province Governor ŚR-III-6618/ PZ/43/18/06 of July 14, 2006 are presented in Table 1 .
The data show that some leachate parameters significantly differ from the permissible values. Exceeding, even multiple, of the limit values for sewage introduced to water and soil, in particular applies to:
• biochemical oxygen demand, • electrolytic conductivity,
The assessment of the presented data confirms the need for undertaking research of the effect of the leachate infiltration from the considered landfill on chemical properties of soils.
Brown soil on stony ground
The brown soil on stony ground samples were taken for the research. The place of sampling was the forest complex in the district of Cieszyn in the rural area of Brenna [Mayer2014, Barański1995]. The slope of a two-top mountain Lipowski Groń was selected, with a height of 734 m above sea level constituting the end of the Równica chain. The analysis used the soil at a depth of 40-50cm below ground level, including levels: O-organic, P-humus, K-root [Barański 1995 ]. The collected soil stood out in colour -from brown-gray to dark gray [Zawadzki 1999 ]. Moreover, the outstanding feature of the soil was the large content of dead plant parts and rock fragments ( Figure 1 ).
Loamy soil
The sampling place of the loamy soil for the research was the area surrounding the forest The dominant genetic level of this sample is the E-eluvial requirement level, as evidenced by the small amount of dark colourations caused by humus compounds. The structure for the tested sample determines its character as dense ( Figure  2 ). This type of soil is clearly disadvantageous in terms of its use in agriculture [Zawadzki 1999 ].
The list of brown and loamy soil parameters, marked in the earlier studies of the author, are shown in Table 2 .
METHODS
Own location for geochemical studies was used to conduct research, whose diagram is presented in Figure 3 .
In order to perform the markings, the collected soil samples were placed in a PVC plastic pipe with a height of 50cm, diameter of 100mm up to the height constituting approx. ¾ of the pipe length. The bottom of the tube was secured with a sieve. Then, the space over the soil surface was filled by leachate from the landfill in the amount of approx. 3 dm 3 using a plastic funnel. The infiltrating leachate has moved through the soil layer and was collected in the filtrate form in a dish placed under the tube of the sieve. The leachate was returned a few times for a longer impact, i.e., shocking the soil with the leachate. The assay time was about 3 weeks. The experiment was carried out in the Physical-Chemical Analysis Laboratory belonging to the Department of Technology and Equipment for Waste Management at the Department of Environmental Engineering and Energy of the Silesian University of Technology in Gliwice. The research was of the model character for the verification of the migration manner of the landfill leachate of the upper soil levels 
RESULTS
The Table 3 presents results of chemical parameters indicators of brown and loamy soil before and after contamination with the leachate.
In order to assess the impact of the landfill leachate on the plants, a phytotoxicity test was performed using the garden cress. This study measured the growth of the root part of cress after 24 hours of contact with the analysed soil types. The determination was performed by seeding the garden cress seeds on the clean brown soil and on the soil after contamination with the landfill leachate. The sample for the loamy soil in both variants was analogously performed. The control sample was grown on a substrate, which was the distilled water [PN-EN16086;2;2011]. The results of the growth of the root part of the cress grown in the control sample was compared to the results obtained from brown soil samples of the stony and loamy grounds. The stimulation in the phytotoxicity test was determined as the percent of the plant root part growth (Table 4 ). The content of the organic substance decreased from the value of 37,76 to 36,74% in the brown soil, while in the loamy soil increased to the value from 18,62% to 23,66%. The increase in mineral alkalinity in the case of brown soil was from the value of 1,6 to 11,33 mval/dm 3 , while the increase of pH was from the value of 7,99 to 9,05. In the case of the brown soil the increase of mineral alkalinity was from the value of 2,37 to 11,67 mval/dm 3 , while the pH increase was from 8,14 to 8,94. A significant amount of chlorides contained in the leachate was retained in the soil, what was manifested by the increase from the value of 0,00805 mg Cl -·dm -3 to 0,59 mg Cl -·dm -3 in the case of brown soil. A smaller increase was observed in the case of loamy soil, where the maximum chloride content was 0,48 mg Cl -·dm -3 . Table 5 presents the summary of data concerning the original landfill leachate parameters and after the infiltration by soil.
A change of five out of seven studied parameters of the leachate was stated. In the case of three indicators, i.e. total acidity, mineral alkalinity and chloride content, after infiltration by soil, their contents have significantly dropped. Small changes of the pH were noted -for brown soil the decrease of 4,55%, while for loamy soil the increase of 0,33%. The total hardness of the leachate was more than doubled in the brown soil, while in the loamy soil it increased by less than 20%. 
CONCLUSIONS
The landfill leachate infiltrating the soil layer affected significantly the changes of its chemical parameters. It was stated that the total acidity, mineral alkalinity and chloride content in the studied soils reduced after the contamination with the landfill leachate. While the chloride content, total hardness and total alkalinity increased.
The leachate infiltration affected the increase of pollution, especially in loamy soil which is less permeable than brown. The effect of the landfill leachate infiltration was also the reduction of mineral substances due to their flushing from the soil profile.
It was found that the studied landfill leachate contained substantial amounts favourable to the plant growth. The root parts of cress grown on the soil contaminated by the leachate were greater compared to the root size of cress growing on clean soil. The increase of the root part of cress also proves that the leachate did not contain toxic substances for plants.
